The auditory nerve lacked high levels of any of the amino acids, as did the olivocochlear bundle, but some unusually high glycine levels were found in parts of the vestibular nerve. The highest y-amino-butyric acid levels were in the lateral vestibular nucleus, where glutamate levels were remarkably low.
The study of transmitter systems in the cochlear nucleus is in a beginning stage. Some information has been gathered to suggest that acetylcholine is a transmitter at certain synapses (see reference 18). Gamma-amino butync acid (GABA) has also been implicated as a transmitter (8, 9, ha, 57, 62 (5, 27, 28, 35, 37, 60) .
Cats were used because anatomical and physi-'These studies were supported by the American Cancer Society through Research Grant BC4Q and the National Institutes of Health through Research Grants NSO8000 and NS08862. ological data on the cochlear nucleus are most abundant for this animal (see references 4 and 25).
METHODS

Data
were obtained for cochlear nuclei from six cats sacrificed by various procedures (Table I) . Since GABA levels have been reported to rise during postmortem storage of unfrozen brain tissue (21, 39), two special experiments were done. In the first experiment, cortical san were obtained pre-and postmortem from th me cat (071274). In the second experiment, while a cat (102974) was under sodium pentobarbital (37 mg/kg intraperitoneal), the right cochlear nucleus was exposed by opening the skull and retracting the cerebellum, and was frozen in situ by pouring onto it Freon-12 chilled to its freezing point (-150#{176}C)with liquid nitrogen. After about 150 ml of Freon had been poured, the animal was inverted and the entire head frozen in liquid nitrogen. After decapitation, in a room at -17#{176}C, the head was kept very cold by periodic immersions in liquid nitrogen, and brain tissue blocks containing the individual cochlear nuclei were isolated with hacksaw and chisel. Some cochlear nuclear tissue, near the connection of the auditory nerve, was lost when the adjacent bone was cracked away.
Tissue blocks containing cochlear nuclei were mounted onto wooden dowels with brain paste (33) and stored at -80#{176}C. Subsequently, 20 p.m-thick sections were cut in a cryostat at -20#{176}C. The proce- dures for cutting sections and saving them in order have been described (17). Sections were freeze-dried (33), then stored under vacuum at -23#{176}C. Dissections were done at room temperature, utilizing nearby thionin-stained freeze-dried sections as guides (17, 32) . An exact record (17) of the location of each piece analyzed permitted maps to be constructed showing the distributions of the amino acids. The pieces of tissue were weighed (0.2-2 p.g) on a quartz fiber balance (33); volumes (0.5-5 nl) were calculated as thickness times the area measured on the maps (17). Since the dry weight could be measured more reliably than the volume, amino acid levels to be presented for individual samples will be referenced to dry weight. However, average values for regions will be referenced to volume as well as dry weight, since, for the cochlear nucleus (17) as well as other brain regions (34),the volume of a sample relates closely to the lipid-free fraction, which would be expected to contain the bulk of the amino acids.
Each sample piece was loaded into a 1 p.1droplet of 0.05 N NaOH under oil in an oil well (36). After heating at 80#{176}C for 20 mm, four O.2-p.laliquots were taken from each droplet into four separate oil well racks for measurement of GABA, glycine, glutamate and aspartate content. The assay procedures are described elsewhere (2). are projected onto the side-view drawing of the cochlear nucleus as described elsewhere (17). The directional calibration scale pertains to the sections. Within the sections, thin lines are the boundaries of excised sample pieces, while thick lines are regional boundaries. Regional boundaries marked by dashed lines are more approximate than those marked by solid lines, while dotted lines are based on reference to nearby thionin-stained sections.
RESULTS
Postmortem
.c a suggest that further studies on its relation to auditory nerve fibers might prove fruitful. It has been suggested that some of the synapses of auditory nerve fibers onto octopus cells in the posteroventral cochlear nucleus may be inhibitory (22, 41) . If so, the unimpressive levels of GABA and glycine in the auditory nerve argue against either of these amino acids being the inhibitory transmitter.
The lack of evidence for associating GABA or glycine with the synapses of auditory nerve fibers implies that the high levels of these Figures 1-7 LI) - 
Distribution of amino acids
and enzymes of the cholinergic system in transverse sections of the vestibular nerve and root. Amino acid levels are expressed as mmoles/kg dry weight, choline acetyltransferase activities as moles/kg dry weight/mm. Asterisks indicate samples for which data were not obtained. The procedures for measuring choline acetyltransferase activities and for cholinesterase staining are described elsewhere (17, 18) . Section 238 was incubated with 1.8 mM acetylthiocholine for 2 hr at room temperature. The x's on section 238 mark artifacts; there is also a fold near the top of the section. The sections are from cat brain tissue block 022374L and, as indicated by their numbers, are located close to section 243 of Figures 2-5.
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